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Multi-functional role of fisheries (matsuda, 2001)

1. A major rolewidely accepted: Food supply

2. Another possibleroles:
Conservation of habitat environment
Monitoring of environment and resources
Recovery of inflowing nutrients (N and P)
through fish catch and harvesting
Reduction of COD value through biological
activities ( purification )
Environmental watching by fisherman
Environmental education, eco-tourism



|nter national Symposium on Multiple Roles and
Functions of Fisheries and Fisheries Communities

(Feb. 2003, Aomori, Japan)

o Key note speech by Prof. Katsuji Hiroyoshi:

“There has not been awar eness among people
regarding multiple functions of fisheries
communities. Thereisaneed t orenew our
recognition in thisrespect from the viewpoint
of structural changesin fisheriesaswell asthe
earth’senvironment.”



New policy (FY 2004 - )
by the Ministry of Agriculture, Forestry and Fisheries, Japan

Main concept: more environmental conservation
concerned agriculture, forestry and fisheries

Major goal: to establish sustainable society through multi-
functional roles of agriculture, forestry and fisheries

through
1. Healthy water circulation
2. Healthy atmospheric circulation
3. Healthy material circulation
4. Conservation of healthy local communities



Special Report by Science Council of Japan

submitted to the Minister of Agriculture, Forestry and Fisheries (Aug. 2004)

Multiple roles and functions of fisheries and
fishing communities:

Role of food supply

Role on environmental conservation

Role on formation of regional community

Role on people's security

Role on providing fields of education and many

Kinds of amenity
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Five salected multi-functional roles of

fisheries and aguaculture

Material cycling between land and sea
Monitoring of environment and living

I €SOUl’ CES

Purification of polluted environment
through biological activities and

process of food chain

Environmenta
Environmenta

watching by fisher man
education



(D Material cycling between land and sea

e Landing of fish catch isavaluable
process by which inflowing N and P are

recycled to the land.

* Non feeding aguaculture such as bivalve
culture and algal culture also contributes

to the same process.

 Anadromousfishessuch as salmon play a
samerole on the material cycling



Structure of the ecosystem and
material circulation
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“Removing” benthic fish catch
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Porphyra (Nori, laver) cuItureremovesN and Pfrom marine envwonment



Recovery of inflowing N and P by

fisheriesin Seto Inland Sea

Year
1979
1984
1989
1994
1999

Recovery(%):(Fish catch+L aver +Oyster)/L oad x 100
Data: Based on Ministry of Environment (2004)

Recovery (%)

Nitrogen Phosphorus
6.52 15.16
7.66 22.45
6.32 20.49
4.67 16.34
4.99 15.53



2 Monitoring of environment and
living r esour ces

* Fishing boats collect huge amount of
oceanogr aphic and meteorological data.

* Fisheriesstatisticsin particular of fish catch
data in terms of weight according to speciesare
valuable infor mation of living resour ces.

 Noother similar data are available covering
long term and wide ar ea of the sea.

By theanalysisof fish catch data, estimation of
ecosystem changeis possible.



“Species Composition”
Fishery catch and the composition
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@ Purification of polluted environment
through biological activities and food chain

o Filter feeder such asbivalves purify water and
detritusfeeder purify sediment.

e Aquatic animals decompose organic matter
Indicating the reduction of COD value.

 When organic matter intheareaiscarried out
through food chain, it isunderstood as a kind
of purification of the area.



Filtering activities by bivalves
(examples of estimation)

2000-3000 L/m?/day Tokyo Bay (Hosokawa et al., 1996)
442 L /m?/day Tokyo Bay (N.R.I.E, 2001)
1- 261 L/m?4/day Tokyo Bay (Konuma et al., 2002)

1322 L/m?/day Ariake Sea ( Nakamuraet al.,
2003)
22.8 L/g/day Tokyo Bay (Hiwatari et al., 2002)

1- 25 L/indiv./day @ Tokyo Bay (Konuma et al., 2003)
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4) Environmental watching by
fisherman

* Fisherman isa careful watchman of marine
environment who finds out red tide, oil spill
and any kind of abnormal condition.

 When fishing right of the area become null and
void due to some reason, environment of the
ar ea often deterior ates because of the luck of
watching.

* Networking of the information collected by
fisherman can play an important role on
environmental conservation.
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Number of occurrence of red tide
observed in the Seto Inland Sea



Automatic monitoring buoy in Ago Bay
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Observed water quality data are transmitted
oncein an hour with use of DOPA networ k
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Observed monitoring data at Tategami ( Ago
Bay Sep. 2003)
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B Environmental education

e Fisheriesand aguaculture provide us
with valuable opportunity for
environmental education and recreation.

e Fisheriesground and fisheries
community are good site for eco-tourism.

e Fish market isa kind of active museum.

e Cooking fish can be an introductory
anatomy and zoology.



Enhancement of clam shell resources was made as
a part

of environr-x* -l sl -7 aramF nnrimary school
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There are more than 10,000 oyster culture raftsin Hiroshima Bay,
which have strong positive and also negative effects
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New approach for integrated oyster culture
In Hiroshima Bay (proposal)

To maximize positive effect:

high quality oyster meat, purification and
material cycling, habitat, floating algal
bed, recreation, amenity, education

O minimize negative effect:

sediment deterioration, inhibition of tidal
current, PSP, waste from oyster culture



Somerelated activitiesfor integrated
aguaculture management

0 Minimize waste material

0 reuse the waste material

0 reduce energy consumption

0 reduce new resour ce consumption
O restoredeteriorated environment

o collaborate with variety of
stakeholders
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Future Direction for Integrated
Aquaculture Management

To besustainable and responsible
"0 supply safe and clean food
To enhance regional economy and employment

To contributeto healthy material circulation
and healthy ecosystem

To collaborate with holistic regional
management asa part of integrated coastal
zone management including water shed area

To maximize multi-functional roles of fisheries
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